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Original application is is 3eceiter 33, 18%, Serial : o, 756,133, Patent No. 1,566,785. Eivided aid this 
aipitation filed Deceigher 

The present invention relates to an in 
proved apparatus for the treatment of gas 
and ammoniacal liquor from gas plants or 
coke furnaces, etc. This invention relates 

5 particularly to an apparatus for carrying 
out the process described in our application 
Serial No. 756,193 filed December 16, 1924 
and is a division of said application now 
Patient No. 1,566,795. 
The accompanying drawings iliustrate sp 

paratus ein bodying the invention. 
Fig. 1 shows a somewhat diagi'aiian 

iorm and &rangement of the appastatus. 
Fig. 2 shows on an enlarged scale one fol'In 

15 of the annonia still itself. Referring first to Fig. , it will be seen 
that the apparatus includes the preheatei i 
for the gas liquor with a release pipe. 
ing valve 3 therein, 2nd with an outlet, pipe 

20 5 or conveying the gas liquor to the top of 
the free annonia, sii. 3 into which it enters 
through the branch piges 6 and . The 
vapor or annonia outlet pipe iras, the free 
an abaia, stilii is indicated it, 3. The still 
has the usual line leg 3, which is connected 
with the fixed Emraonia still i{) through the 
pipe ii. 
animonia, stiii passes through the pipes 2 
to the free innonia, still in the usual Way. 
he line leg is provided with a heating coil 
3 hiaving stea;3 regi g valve j4; syhile 
the fixed annonia siiii has a stean). Supply 
pipe i5 with coateoiling waive i8 £ierciii. 
The wasie iiquor from the fixed amnonia, 
stilii is drawn of through the pipe it hav 
ing control valve 18 therein. Ahe appara 
tus thus far described may be the same as 
the ordinary ammonia still, or the still may 
be modified, e. g., as illustrated in Fig. 2. 

40. The supply of gas liquor enters, through 
the pipe 19 and through one or the other or 
both of the branch pipes 20 and 21 to the 
preheater. Suitable regulating valves 22, 
23, and 23 are provided. The branch pipe 
21 has a coil 24 arranged in the dephlegma 
to 28 to cool the gases passing therethrough, 
the liquor being itself somewhat heated in 
this way. 

... The vapors from the aminoaia, still enter 
the phenol absorber 26 which may be of any 
suitable construction to bring the gases into 
intimate contact with the absorbent. For 
example, an alkali solution may be provided 
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The ammonia, gas from the fixed. 

23, 1925. Serial ico. 7,093. 
in this washer. The washer has an outlet 
pipe 2 with control valve 29 therein for 
drawing of the alkali phenolate solution. 
The arranonia gas after purification passes 
through tine pipe 30 to the dephlegmator 28 
where the gases are cooled and water vapor 
is largely separated. The ammoniacal 
liquor thus conderised may be returned 
through the pipe 35 to the fixed ammonia 
still O. 

SS 

After passing through the dephlegmator 
28, the armonia gas, freed from a consider- 65 
able portion of its admixed water vapor, 
passes through tie pipe 3i, having valve 33 
therein, to the saturai or or absorber. A 
part of this gas may be returned through the 
pipe 32, having valve 34 therein, to the bot 
ton of the free ammonia, still, a suitable 
pump 27 being provided for forcing this 
axiinonia, into the free alarioia still. 

Crie suitable form of ammonia still is 
iliustrated more in detail in Fig. 2, the gen 
eral feaiares of this still being indicated by 
the same reierence characters used in Fig. i. 
The free & Yanonia still 4 and the fixed am 
imonia, still 10 are inade up of suitable baffle 
arrangements for insuring that the ammonia 
will be progressively driven off from the liq 
or. The ires annonia driven off from the . . 

fixed ammonia still passes through the pipe. 
12 into the lower part of the free ammogia 
still and passes upwardly countercurrent to 
the hot liquor flowing downwardly through 
this portion of the still. By introducing ad 
ditional amatonia through the pipe 22, the 
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amouilt of ammonia passing upwardly 
through this still can be increased sufficiently, 90 
to insure that all or substantially all of the 
phenols and tar acids are driven of when 
the proper temperature is maintained. The 
gas liquor from the bottom of the free am 
nonia still passes down through the lime leg 
where the reaction with lime takes place, 
and the liquor then flows to the fixed am 
monia still where the ammonia set free is 
driven off. 

it will be noted that the upper or free am 
monia section of the still of Fig. 2 is broken 
away to indicate a still of indefinite height. 
instead of being of usual height, additional 
sections may be provided to give an increased 
opportunity for the preheated gas liquor to 10 
come into contact with the ammonia vapors. . 
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The upper portion of tile free an 
becomes a cogniercia E.'s; : Scrab 
riaintaining the gas liq 33 &t 
' -- 4. was a g- 7, 330 C high temperature. above 98° C. 

5 of a considerable portion of 
and phenolate will take place befo, 
utor reaches the over Rortior, a ti 

10 rification to th9 botton of : 

phenolic congoids as i into contact, with annonia, 
a Fig. 2, two oities, gig - - 5 - - - - - - - t, veiline to react, with the 

itsdicated for he againoisiacal vag - phenols, formiig antigoniura phesolates, o r 3. ... & . 

is ing from this stiii. The oil ie. perfiis w! rve cline to b3 more readily '7ci 
ai of the vagars, iroi; the still top: inc 38. heiicis themselves, and viich 

-- bed sixes the teamperature of 
liquor is a boat 38° C. aid when a sci 
{ 

5 i v s - phenoi absorbe, as itstra 32, the 3. rangement of Fig. i. The outlet, pipe 8 is 
connected with a degliagmatoi by aneans a cient, a mount of anxiaonia, is present. The 

20 which the Semperatars of the ingoliacai Fecycling of anaraonia, inade possible by the 
vapors can be scraev.hat reduced befoxg these apparaís illustrated, enabies any desired. 
vapors pass to the hesiol abst:aber. is the actint of th aia to be recycied, so 
operation of the azarelia, stii, the tainpera- that the cient &ianosia, ca;n is 
are may be Aaintained c3 insiderally above inspired £e or stabsis. El 

25, 98° C. aid 33723 tik: 'ye 3° C. tiaid i. i.e :35 is a 3 
at thé atter pi 5ior c the ain, ao 
iarge 3 natin. ii. i: 3-, 4 

es possiiie SS the 2A incaia. By cooing & 'et'; 2. he recoy. 
teaperaturé, baiow 103° C. i. ared from it, as w £3 of the 

39 03. process, it will hist the 2nnozia, 
of the 8; 3. Elgia is, stii is 
for this Ysix i ity right 
R & : o b S i E. w 

aéal iglior for gaed 
..', vis- 2. condenser or dephleg 35 or dephleginator {; : the cooied maior 28 he fixed aminonia section 

yapors escape at 8° 3rd the refitix condensate where the anasiaonia is evolved and passed 
is returned to the ataragnia still through the into the botion of the free section. 
pipe 8. Suitable yai yes in the pipes 8, 8° in the operation of the apparatus of Fig. 
2nd 8 perini controlling the flow of vaggi’s 2, the teiperature may be maintained in 

i0 so that they pass either through the oritiet ig he gas iigikor to a ten 
pipe 8 or tiroagh the outlet pie 3 aid de- C. G' highes', and in part pheignator. The dephleginator inlay be - 
cooled by water which is regulated in a notini, where this depiisganator aid teaperature so that the vapors are it, perat; S. 
cooled below 93° C., !- 
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condensation or reabsorption of pheadiate, of the stii, is inaintained a 
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in the apparatus illustrated, the airinonia may be several degrees higher than that 
temperati:'e... if the keimperature of the es 
c&ing Y? pot's is too higi, so that their 

w -. water vapor coaten, is excessive, they may oilet, and aise aiigacii be cooled in the dephlegmato. 8 and a con necessary into the free arminoria still in sti- siderable portion of his wai 
ficient amount to insure that, all or substan- naoved therefroia before 
tially all of the phenols are removed wit}; the phenol absorier. 

55 33 sing i3. The apparatus of the present invention re 

50 free, ananaozais still aid 

they pass to the 

still pass to the pitifier or phenol absorber, fiant, equipient, and but littis added atten. 
where the airlikoniuin, pheiolates are decoral fiori oil he part of the operator, it is thers. 

* 1995ed, e. g. by caustic soda, and sodic;n fore well adapted for is 
63 sheridiates formed. The annonis, and ad- present, day manonia's inizsed water vapor (i.e. g.: '* 

. - 3: Stich stills to be operated vizia the overcorn dephieginator 28 share vyaker vago: &ltic -- ing of the present day objectionaible chár. 
Soae ci ed aid the acte: :e vasta liquier and Yi is the said: 
artingala. tia garrie: g: y, whers it is dissi: SG - . . . . . 53 22ay 38 it. 

is: a is, eias.bies 

ihrough, the pipe 32 as a r 
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water vapor re 

120 The admixed vapot's fron the amigonia, quires a relatively smail outley for added 
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liquor now produced cannot be discharged 
into streams, because of its polluting effect, 
and where it requires speciai disposal, as by 
pumping a considerable distance, the present 
process results in a waste liquor sufficiently 
pure to permit it to be discharged into 
streams with the avoidance of such nuisance. 
While we have described the invention 

more particularly for the treatment of gas 
liquor, and while the invention is of special 
value for such treatment, and enables the 
present nuisance of still waste liquors to be 
overcome, the apparatus is applicable for 
the treatment of other waste liquors, and 
particularly liquors from processes in which 
phenol is employed, and which contain 
phenol in small amounts. The apparatus 
can thus be employed to advantage for the 
recovery of phenol present in small amounts 
in waste liquors from the manufacture of 
phenolic resins or condensation products. 
We claim: 
1. An ammonia still provided with heat 

ing means adapted to maintain the liquor in 
the still at a temperature of around 98 to 
100° C. or higher, and provided with means 
for introducing additional ammonia to the 
still to increase the ammonia content of the liquor therein, whereby phenolic compounds 
can be driven off from the still with the am 
monia. 

2. An ammonia still provided with heat 
ing means for heating the still and the liquor 
therein to a sufficient temperature, to drive 
off phenolic compounds with the ammonia, 
a purifier arranged to purify the resulting 
ammonia from admixed phenolic com 
pounds, and means for returning a part or 
all of the resulting purified ammonia to the 
still. 
-3. An ammonia still provided with heat 

ing meanis, a purifier arranged to remove 
phenolic conpola ads froxa the ammonia va 

pors coming from the still, a condenser or dephlegmator for condensing part of the 
water vapor and ammonia, and means for re 
turning the resulting ammonical condensate 
to the still. 

4. An ammonia still provided with heat 
ing means, a purifier arranged for purifying 
the ammoniacal vapors and for removing 
phenolic compounds therefrom, a condenser 
or dephlegmator for condensing a part of 
the water wapor admixed with the ammonia, 
means for returning the resulting condensate 
to the still, and means for returning addi 
tional uncondensed ammonia gas to the still 
to increase the ammonia content of the still. 

5. An apparatus for distilling gas liquor 
and for removing and recovering ammonia 
and phenolic compounds therefrom, compris 
ing a preheater for the liquor, an ammonia 
still having free and fixed ammonia sec 
tions together with means for heating the 
same. means for purifying the escaping am 
monia from phenolic compounds, means for 
condensing water vapor from the ammonia, 
and for returning the condensate to the fixed 
anmonia still, and means for recirculating 
part of the purified and partially dried am 
monia vapors to the free ammonia still. 

6. An ammonia still provided with heat 
ing means, a purifier arranged to remove 
phenolic compounds from the ammonia va 
pors coming from the still, a condenser or 
dephlegmator for condensing part of the 
water vapor, and ammonia, said condenser 
being cooled by indirect contact with cold 
liquor fed to the stili, and means for return 
ing the ammoniacal liquor from the con 
denser to the still. 

In testimony whereof we affix our signa 
tures. 

LE ROY WILBUR HEFFNER. 
WILLIAM THODY. 
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